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Fhiladelphia,  January  I6tk,  1826. 

Gentlemen, 

If  we  consider  that  the  first  geologist  of 
which  Europe  can  boast,*  emi)loyed  twelve 
years  and  upwards,  during  the  prime  of  his  sci- 
entific life,  in  the  constniction  of  a  geological 
map  of  tlie  mining  district  (Ertzgeberge)  of 
Saxony,  which  has  never  yet  been  published — 
that  upwards  of  80  officers  of  mines  have  been 
employed,  since  the  commencement  of  the 
French  revolution,  and  have  not  yet  been  able 
to  offer  a  geological  map  of  that  country  to  the 
world;  then  I  hope  that  the  necessaiy  imper- 
fections  existing  in  the  Geological  Survey  and 
Map  which  I  now  lay  before  the  Agricultural 
Society,  will  be  received  with  that  indidgence 
which  an  attempt  to  perform  so  arduous  an  un- 
dertaking requires. — I  offer  it  therefore  solely 
as  an  attempt  to  delineate  tlie  geological  posi- 
tions of  our  environs,  and  to  give  some  general 
ideas  of  the  nature  and  chemical  constituents  of 
the  soil. — That  it  may  as  such,  merit  the  appro- 
bation of  the  Society  and  tlie  public,  is  the  wish  of 

Yoiir  obedient  servant, 

Gerhard  Troost. 

To  the  Philadelphia  Societv  for  promoting  Ag^-icultuve. 

'  Werner,  Professor  :\t  Freyherff,  Saxony. 
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GEOLOGICAL  SURVEY, 

&c. 


That  part  of  Pennsylvania  forming  a  semicircle,  or  seg- 
ment of  a  circle,  wlici*eof  the  centre  is  the  Rotunda  in  High 
street,  Pliiladclphia,  and  the  radii  extend  fifteen  miles,  bound- 
ed on  tlic  east  by  the  river  Delaware,  belongs  to  the  primor- 
dial formation.     Philadelphia  is  placed  on  an  alluvion,  which 
covers  this  formation  between  the  river  Delaware  and  Schuyl- 
kill, two  or  three  miles  to  the  north  of  the  junction  of  the  latter 
with  the  Delaware.     It  is  near  this  city  on  the  Schuylkill, 
that  the   rocks  belonging  to   the   gneiss   formation  project 
above  this  alluvion,  and  extend  from  the  Upper  Ferry,  to 
about  nine  miles  up  the  Schuylkill.     This  gneiss,  which  con- 
tains here  and  there,  some  subordinate  fornmtions,  runs  in  a 
direction  generally  fi*om  north-east  to  south-west.  The  subor- 
dinate formations  of  this  gneiss  are  the  diabase  (l)  and  the 
pegmatite  (2),  in  which  sometimes  the  feldspar  occurs  of  an 
earthy  appearance  or  kaolin  (3),  being  abundantly  intersect- 
ed by  veins,  or  properly  speaking  strata  of  ewrite  (4).     This 
gneiss  is  what  is  generally  called  common  gneiss,  in  whicli 
the  feldspar  predominates,  and  is  intersected  by  veins  of  peg- 
matite.    I  met  with  a  stratum  near  Lemon  Hill,  a  few  rods 
to  the  north  of  the  New  Water  Works,  where  tlie  feldspar  is 
in  a  state  of  kaolin.     This  rock  is  in  some  places  very  abun- 
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dant,  particularly  in  the  vicinity  of  Germantown,  where  it 
occurs  in  nests  and  veins,  in  the  form  of  graphic  granite,  of 
which  we  find  here  and  there  instances,  particularly  to  the  west 
of  Germantown.    The  bouldei's  which  we  find  to  the  east  of 
the  same  place,  belong  to  the  same  kind  of  granite,  but  is  not 
the  gi'aphic  granite.     Properly  speaking,  these  contain  the 
accidental  intermixtures  of  beryl  and  tourmaline.     The  eu- 
rite  does  not  exist  in  large  subordinate  formations  in  this 
gneiss,  but  only  in  narrow  bands  or  veins,  of  which  I  found  a 
small  stratum  of  upwards  of  two  inches,  between  Philadelphia 
and  Frankford,  in  a  gneiss  which  is  passing  into  diabase. 
This  last  mentioned  mineral  constitutes  one  of  the  principal 
subordinate  formations  in  the  gneiss.     As  soon  as  we  cross 
the  gneiss  near  the  Water  Works,  where  it  is  rather  ho- 
mogeneous,   we  see  the   amphibole  make  its    appearance, 
forming  a  mixed  rock  of  compact  feldspar,  black  mica  and 
amphibole,  exhibiting  a  passage  of  the  gneiss  into  diabase, 
which  soon  becomes  the  true  diabase;  of  this  we  find  several 
quarries,  one  or  one  and   a   half   miles  to  the  north    and 
north-west  of  the  city,  as  at  Mount  Prospect,  &c.    This  dia- 
base is  not  what  is  called   a  formation,  but  a  subordinate 
bank;  it  exhibits  different  varieties  of  diabase  rocks,  as  the 
granatoide  diabase,  which  is  generally  quarried  in  this  vici- 
nity to  construct  turnpike  i-oads,  and  gives  rise  to  that  ochrey 
dust  which  makes  the  roads  in  the  vicinity  of  Philadelphia  so 
disagreeable  in  dry  summers.     The  schistose  diabase  occui-s 
in  the  same  suboi-dinate  bank,  particularly  in  a  north-west 
direction  fi'om  Germantown,  and  is  quarried  there  for  build- 
ing stone.     It  abounds  also  to  the  west  of  the  Schuylkill,  par- 
ticularly in  Darby  township,  Delaware  county.    We  meet 
also  a  variety  of  diabase,  which  I  do  not  recollect  to  have 


been  described,  and  which  I  will  call  porphyro-lenticular  dia- 
base.     It  is  of  a  fine  grained  structure,  forming  nearly  a  ho- 
mogeneous paste,  containing  oval  glands  of  lamellar  feldspar 
of  a  reddish  gi'ay  colour.     This  rock  is  more  common  on  the 
west  side  of  the  Schuylkill,  than  on  the  east,  where  I  found  it 
only  in   detached   pieces.      All  these  varieties,   intermixed 
sometimes  with  gneiss  containing  scarcely  any  mica,  some- 
times with  gneiss  in  which  the  mica  abounds  and  approaching 
to  mica  slate,  sometimes  intci'sected  with  veins  of  eurite,  con- 
tinue through  the  gneiss,  till  we  pass  the  Falls  of  Schuylkill, 
where  we  meet  with  the  homogeneous  gneiss  of  a  solid  tex- 
ture, siuiilar  to  that  at  the  upper  bridge,  where  it  is  quarried 
for  building  purposes.     Near  to  the  junction  of  the  Wissahic- 
con  creek  and  the  Schuylkill,  the  rock  changes  in  its  nature, 
the  feldspar  becomes  now  scarce,  and  the  quartz  takes  its 
place ;  at  the  same  time  the  mica  becomes  more  abundant, 
and  the  rock  is  now  a  true  mica  slate,  abounding  in  gai*nets, 
staurotides,  occasionally  cyanite,  and  red  oxide  of  titanium. 
This  rock,  which  I  have  not  been  able  to  ascertain  whether  it 
is  a  distinct  formation,  or  only  subordinate  to  the  gneiss,  com- 
prehends nearly  the  same  subordinate  strata,  as  the  gneiss 
which  we  have  been  describing.     We  find  again  abundance  of 
granitoid  diabase  near  the  Flat  Rock,  containing  there  some 
chlorite  talc,  and  near  Lirczly's  mill,  where  this  rock  is  in- 
termediate between  diabase  and  gneiss,  exhibiting  thei*e  un- 
dulating strata,  in  which  is  made  a  large  excavation  by  a 
person  who  expected  to  find  silver,  being  misled  by  those 
waving  strata  resembling  somewhat  an  inverted  s,  thus  g, 
which  in  his  opinion  signified  silver.     On  the  mill  near  the 
dwelling  of  the  same  Mr.  Livezly,  occurs  another  amphibolic 
rock,  which  is  the  asbestiforme  actinolite.     The  rocks  begin 
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there  to  partake  of  a  talcose  nature :  more  northwardly,  wc 
find  the  chlorite  talc  (chloritic  steaschiste),  containing  crys- 
tals of  octahedral  iron  ore,  and  some  slaty  rocks  belonging  to 
the  philade,  approaching  the  talcose  slate :  these  rocks  form 
suboi*dinatc  banks,  veins  or  nests  to  the  subsequent,  or  mag- 
nesian,  or  talc  formation,  which  continues  to  near  Spring 
Mill  on  the  Schuylkill,  and  below  where  the  Cliesnut  Hill 
road  crosses  the  Wissahiccon  creek. 

In  the  vicinity  of  these  places,  the  rocks  change  entirely, 
and  we  meet  now  the  talcose  or  serpentine  formation,  which 
contains  again  some   subordinate   rocks.     The    serpentine, 
ophiolite  (5),  is  generally  of  a  dark  green,  approaching  to  a 
black  colour.     It  is  in  this  formation,  that  the  steatitose  stea- 
schiste  (6),  which  is  used  in  Philadelphia  under  the  name  of 
soapstone,  for  the  construction  of  fire-places,  is  quarried.    A 
fine  subordinate  stratum  of  this  rock,  ci*osses  the  Schuylkill 
upwards  of  1 1  or  2  miles  above  the  Flat  Rock  bridge.    This 
steatitose  steachiste  contains  as  accidental  intermixtures,  no- 
dules of  magnesian  calcareous  spar,  sometimes  crystallized, 
and   beautiful  chloritic   steachiste.     The  stratum  which   is 
quarried  at  the  abovementioned  place,  is  pi^etty  extensive, 
and  seems  to  pass  into  what  geologists  call  ophiolin  stea- 
schiste,  forming  a  beautiful  rock  of  a  gray  colour,  with  black 
round  spots,  which  projects  above  ground,  nearly  half  a  mile 
below  where  the  Chcsnut  Hill  road  crosses  the  Wissahiccon 
near  Spruce's  Mill.     This  rock  being  of  the  same  natui-e  as 
that  which  is  commonly  called  soapstone,  would  perhaps  an- 
swer the  same  purpose,  and  when  sawed,  would  be  more  or- 
namental than  the  common  soapstone.     Besides  this,  the  ser- 
pentine contains  also  nests  and  strata  of  the  chloritic  stea- 
schiste.  and  those  intermixtures  which  generally  characterize 
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this  formation,  and  which  constitute  what  gcoh)gists  call  jev- 
riferous  ophiolite^  chromiferons  ophiolitey  uiul  garnatic  ophuditCn 
all  which  occur  oh  hoth  sides  of  the  Schuylkill.  After  this 
formation,  which  finishes  helow  Spring  Mill,  another  makes 
its  appearance,  viz.  the  primitive  dayslate  formation. 

This  formation  is  well  charactci'ized  on  the  west  side  of 
the  Schuylkill,  constituting  the  high  ridge  which  sepaiates 
the  limestone  from  the  granitic  rocks.  These  focks,  \n  hicU  I 
suppose  to  he  a  distinct  formation,  comprehend  several  varie- 
ties of  slaty  rocks,  as  the  primitive  clayslate,  philade,  which 
forms  the  chief  mass,  and  which  passes  into  talcose  slate, 
and  sometimes  into  chlorite  slate,  containing  masses  of  earthy 
clilorite  and  much  quartz,  A  fine  structure  of  these  rocks  is 
exhibited  on  the  place  called  the  Gulf,  where  the  watei's, 
which  perhaps  once,  filled  the  valley  to  the  south  of  the  ridge, 
forced  a  passage  through  it.  As  subordinate  strata,  we  find 
several  beds  of  the  brown  iron  stone  which  passes  sometimes 
into  brown  hematite  of  which  a  few  mines  are  now  opened,  as 
near  Spring  Mill  and  the  Gulf.  I  found  traces  of  this  ore  in 
several  places,  in  this  formation,  particulai'ly  between  the 
Gulf  and  Anderson's  marble  quarry. 

The  north  side  of  the  above  described  ridge  being  mode- 
rately steep,  forms  one  of  the  sides  of  the  limestone  valley ; 
but  before  we  reach  this  formation,  we  find  another  small  for- 
mation, which  is  the  etiritic  (weistein  of  Wenier), 

I  was  much  delighted  at  meeting  this  rock  for  the  first 
time  on  this  side  of  the  Atlantic. — I  imagined  myself  tran- 
sported to  the  Ertzgeberge  in  Saxony,  and  remembered  with 
renewed  pleasure  the  father  of  geology,  who  made  us  ac- 
quainted with  it.  .  '  ' 

The  eurite  or  white  stone  in  this  formation,  is  in  every 
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i-cs|K?ct  similar  to  that  of  Pennig  on  tlic  Eilzgcbcrgc  in  Saxo- 
ny,- it  seems  to  produce  a  distinct  formation,  and  separates 
the  clayslate  from  the  primitive  limestone  formation.  It 
makes  its  first  appearance  at  Spring  Mill,  where  the  road  is 
cut  through  it  near  the  little  rivulet;  projecting  in  a  north 
east  direction  it  forms  the  barren  hills,  and  crosses  the  Ger- 
mantownroad. — It  hrl(mgs  to  the  schistose  curite  (slaty  white 
stone  of  >>  iTfier)  and  hiraks  often  in  rhondioidal  pieces, 
which  ha\e  been  mistaken  for  crystalline  cleavages;  but  this 
cannot  be  the  citse,  the  angles  varying  nearly  lu  every 
rhotnbe.  It  seems  to  be  posterior  in  formation  to  the  Kuro- 
j)ean  white  stone*  resting  here  on  the  primitive  slate,  and 
being  coveird  by  primitive  limestone,  which  is  one  of  the 
younger  in  the  series  f)f  the  piimitive  rocks. 

The  glistening  |i;nlicles  which  this  eiirite  contains,  seem  to 
be  talc,  and  not  mica,  and  mixed  w  ith  the  feldspatic  rock  in 
various  j)n»portions.  If  we  trace  it  from  Spring  Mill,  where 
it  is  in  its  most  [Kifect  state,  containing  a  few  minute  gar- 
nets, ahmg  the  hai'ivn  hills,  we  find  it  passing,  yet  in  its  per- 
fect state,  the  (■(  i  niaiitown  road,  but  thei-e  also  we  find  in 
the  same  a  \aiirty  of  talc  (//r/rn/f)  wliicli  in  my  opinion  is 
the  same  rcK  k  now  under  examination,  in  which  the  feldspar 
has  disappeared,  the  talc  having  preserved  its  slaty  structure, 
which  is  now  easily  destroyed  by  the  least  friction  of  the  fin- 
gers. The  rocks  which  we  find  to  the  south  of  the  barren 
hills,  seem  to  belong  to  the  same  eurite,  but  have  a  reddish 
colour,  and  are  approaching  to  the  gneiss,  being  not  so  slaty, 
and  containing  more  mica,  than  those  of  the  barren  hills. 

This  euritic  formation  is  covered  by  the  limestone  forma- 
tion, which  composes  the  ifiteresting  limestone  valley,  and 
which  furnishes  u^  with  the  marble  that  embellishes  our  city. 
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It  is  generally  comiwscd  of  ^^ramilar  limestone,  through  which 
different  strata  of  niarhle  run,  which  is  quarried  in  various 
places  for  hiiilding  purposes,  containing  veins  of  cipolin  (a 
jrranular  limestone,  and  this  latter  containing  veins  of  mica- 
ceous  gi-ecn  talc)  which  characterize  the  marble  used  in  Phi- 
ladelphia, and  some  black  slaty  lamina,  composed  of  chiy  and 
limestone,  coloui-ed  perhaps  by  some  coally  matter.     Wc  did 
»H)t  find  any  strata,  properly  called  subordinate  in  this  for- 
nration ;  hut  discovered  occasionally  the  same  pierced  by  the 
diabase  rocks,  which  we  have  reivson  to  believe  to  be  ramifi- 
cations belonging  to  the  above  described  formations.     This 
rock  niakes  its  appearance  in  the  limestone  formation  near 
the  place  of  Mr.  Jones,  at  Spring  Mill.    This  furmatir)n  is  the 
last  we  meet  here  of  the  primordial  formations,  and  is  cover- 
ed by  the  transition  rocks,  of  which,  nevertheless,  wc  do  not 
find  any  vestiges  on  the  Schuylkill,  on  this  side  of  Norris- 
town,  below  w  hich  place  is  the  limit  of  our  iTsearches,  but 
more  to  the  east  wc  find  it  covered  by  transition  rocks.     It  is 
the  same  on  the  west  side  of  this  river,  near  the  Swedes  ford, 
but  as  far  as  the  Swedish  church  no  rocks  project  above 
the  soil:   it  is  there  only  by  digging  that  the  limestone  is 
found.     Upwards  of  U  mile  below  the  Swedish  ford,  a  few 
singular  hills  make  their  appearance.     They  are  of  a  hemi- 
spheric  form,   and  are  comi)osed  of  a  honiogeneous  milky 
quartz,  having  nearly  no  soil,  or  only  here  and  there  a  thin 
covering.     I  have  not  been  able  to  ascertain  whether  these 
quartz  hills  constitute  a  distinct  formation,  or  whether  they 
are  subordinate  to  the   primitive  clayslatc  formation,   witli^ 
which  they  ai'e  in  immediate  contact.     I  did  not  find  any  mi- 
neral substance  in  it,  and  the  (juartz  is  handsome  and  white. 
Tlie  north  eastern  part  of  our  semicircle  penetrates  more 
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into  the  transition  fonnatioii.    Tlie  limestone  valley,  which  at 
Plymouth  and  the  upper  part  of  Whitemai-sh  townships  crosses 
the  Schuylkill,  and  runs  in  an  east-north-east  direction,  is 
bordered  on  the  north-west  hy  a  transition  through  which,  in 
the  townships  of  Gwinedd,  and  part  of  Upper  Duhlin,  the  Wis- 
sahiccon  creek  ru!is.     The  edge  of  this  transition  formation, 
we  trace  fiom  Whitpain,  Upi>er  Duhlin,  where  the  limestone, 
upwards  of  two  niiks  to   the  west  of  \N  ill ow  Grove,  sinks 
under  the  transition  and  appears  one,  or  one  and  a  half  miles 
to  tlic  east  of  the  same  place  in  Bucks  County  as^ain,  though 
only  in  small  rpiantities  ahovc  ground,  and  is  soon  lost  en- 
tirely, 

Tlie  transition  rocks  in  the  above  place  are  particularly  the 
grayw  acke,  graywackc  slate,  ainl  transition  diabase,  some- 
times intermixed  with  talc.     These  transition  rocks  are  par- 
ticularly characterized    hy  a   bluish   greasy   quartz,   whicli 
sometinus  jiasses  into  reddish  or  milky  white,  and  ai-c  hei-c 
and  there  intersected  with  veins  of  variegated  sandstone,  and 
brown   ii-onstone.     These  i-ocks  extend  as  far  as  the  limit  of 
our  sui-vcy.    Near  Willow  Grove  and  Hatborough,  the  primi- 
tive seems  to  pierce  again  through  the  limestone  and  transi- 
tion, which  contains  much  talc  and  tourmaline,  and  is  perhaps 
a  ramification  of  the  primitive  slate  formation.     The  tourma- 
line is  in  these  rocks  sometimes  so  abmidant,  as  to  form  ho- 
mogcneotis  perfect  black  masses,  which  arc  striated,  and  some- 
times of  a  granular  structure.     Perhaps  similar  masses  have 
induced  some  to  search  in  the  vicinity  of  Willow  Grove  for 
coal,  as  persojis  liave  actually  been  boring,  and  lost  upw  ards 
(»f  1 5  feet  of  an  auger,  which  is  yet  in  one  of  the  holes.     This 
shows  a  want  of  geological  knowledge  in  the  undertaker,  it 
licin.G;   known  even  to  the  farmers  in  the  vicinity  of  Willow 
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Grove,  that  by  digging  upwards  of  twenty  feet  they  have  pass- 
ed the  superincumbent  striatum,  and  then  met  limestone  simi- 
lar to  that  of  Whitemarsh  and  Bucks  County,  wliich,  as  wc 
Lave  stated,  is  primitive  limestone,  in  which  neither  antliva-. 
dte  nor  bituminous  coal  occur.  In  tlie  boulders  of  the  primi- 
tive rocks  in  the  vicinity  of  Willow  Grove,  sometimes  zircon, 
titanium  and  oligist  iron  is  found  in  small  quantities. 

Such  are  the  different  rocks  which  compose  that  part  of 
Pennsylvania,  which  it  was  the  desire  of  the  Society  to  have 
described.  Having  ascertained  that  the  rocks  of  the  west 
side  of  the  Schuylkill  are  similar  to  those  which  we  have  de- 
scribed on  the  cast  side,  we  shall  not  enter  into  a  repetition 
by  reviewing  the  same  rocks,  but  shall  only  endeavour  to 
trace  them  on  the  west  side  of  that  river,  before  we  investi- 
irate  what  influoice  the  different  rocks  have  in  the  composi- 
lion  of  the  various  soils. 

As  has  been  already  mentioned,  the  formations  which  we 
have  been  describing,  run  pretty  much  in  a  direction  from 
north-cast  to  south-west,  and  nearly  all  parallel  to  one  ano- 
ther; a  few  erring  ramifications,  and  partial  formations,  ex- 
cepted, with  which  we  will-  become  better  acquainted  in  de- 
scribing the  different  soils  of  the  various  townships. 

The  gneiss  formation,  wliich  is  the  oldest  of  the  rocks  oc- 
curring in  our  vicinity,  loses  itself  to  the  south-east,  under 
a  cover  of  alluvion  through  which  tlie  Delaware  river  runs. 
It  continues  from  thence  to  tlic  north-west,  in  the  manner  wc 
have  been  describing  on  the  Schuylkill,  and  Wissahiccon 
creek;  changing  sometimes  to  diabase,  mica  slate,  and  some 
other  varieties  of  these  rocks,  a.s  we  have  seen  on  the  above 
mentioned  rivers,  with  only  some  sliglit  deviations,  till  it  reach- 
OS  the  serpentine  fiUMnation,  which  not  being  so  much  covered 
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as  the  former,  can  be  traced  nearly  uninterrupted  from  near 
Chesnut  Hill,  where  it  first  appears  above  tlic  soil,  to  where  it 
passes  to  the  south-east  of  West  Chester,  and  crosses  the 
Susquehanna  at  the  Bald  Friars,  running  through  Hartford 
County,  Maryland,  to  9  miles  north-west  of  Baltimore,  fornv- 
ing  the  bai^e  hills,  &c. 

In  that  part  of  Pennsylvania  which  wc  are  describing,  the 
serpentine  formation  first  appears  between  the   10  and   11 
mile  stone,  on  the  road  to  Chesnut  Hill,  and  thence  extends  to 
the  north-east,  and  crossing  the  Wissahiccon,  at  Spruce's 
mill,  and  the  Ridge  road,  at  the  10  mile  stone,  passes  over 
the  Schuylkill,  where  the  rock,  known  by  the  name  of  soap- 
stone,  on  the  east  and  west  side  of  that  river  is  quarried : 
it  thence  runs  in  a  south-west  course,  through  Lower  Me- 
Hon  township,  where  it  is  covered  again,  and  is  visible  in 
large  masses  near  Amies'  paper  mill,  on  Mill  Creek;   going 
from  thence  in  a  west-north-west  direction,  it  projects  again 
above  ground  in  Tredyffin  township,  Chester  County,  in  a 
field  near  the  loth  mile  stone  on  the  turnpike  i-oad,  and  then 
running  south-west  it  is  again  visible  to  the  south  east  of  West 
Chester,     This  formation  shoots  out  between  two  and  three 
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miles  to  the  west  of  the  Schuylkill ;  a  branch  running  in  a 
south-west  direction,  and  appearing  above  ground  near  the 
Yellow  Spring,  on  the  farm  of  Mr.  Lewis  on  the  West  Chester 
load,  whei^e  the  serpentine  abounds  in  chi*omiferous  ii*on ; 
it  tiience  proceeds  to  the  Blue  Hill  schoolhouse  in  Upper  Pro- 
\  idenre,  joining  j>erhaps  again  with  the  main  stratum. 

The  other  strata  which  I  have  been  describing,  running  as 
iar  as  1  have  been  able  to  ascertain,  all  parallel  to  one  ano- 
ther, and  to  the  serpentine,  it  would  be  a  mere  repetition  of 
N\  hat  I  have  been  saying  respecting  the  seiT[)entine  formation. 
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f  we  would  describe  the  directions  in  wliich  these  strata  run; 
'-  refer  therefore  to  what  I  have  stated  in  regard  to  the 
terpentine,  for  the  directions  which  the  other  formations  take. 


DESCRIPTION  OF  SOIL. 

In  the  very  numerous  excursions  whicii  I  performed  in  dif- 
erent  directions  through  the  space  allotted  for  my  examina- 
ion,   I  have  often  witnessed  that  the  rocks  do  not  always 
nfluence  the  nature  of  the  soil  which  covers  them.     1  found 
hat  rocks  from  the  decomposition  of  which  I  expected  to 
ind  a  fertile  soil,  were  covered  with  sterile  micaceous  sand; 
ind  those  whicii  I  exi)ected  to  lind  covered  hy  a  sterile  soil, 
)roduccd  a  luxuriant  vegetation.     It  is  known,  for  instance, 
hat  the  soil  produced  hy  the  dccomiM)sition  of  the  magnesian 
•ocks,  such  as  the  seri)entine  and  talc,  is  hariTn ;  nevertheless 
:he  crops  which  are  raised  iti  the  vicinity  of  the  soapstone 
quarry  in  Roxborough,  near  the  Schuylkill,  are  good.  Again, 
:he  soil   produced  by  the   decomposition   of  the  amphibolic 
cocks  is  generally  good,  and  well  adapted  for  the  cultivation 
)f  wheat,  yet  we  have  seen  in  some  parts  of  Lower  Dublin 
ind  Abingdon,  tlicse  rocks  covered  by  a  liglit  micaceous  sandy 
5oil,  on  which  the  labour  of  the  farmer  was  nearly  all  lost. 
Wc  found  in  general  that  it  was  the  subsoil  which  character- 
ized the  fertility  or  the  barrenness  of  the  ground,  and  not  al- 
ways the  rocks  which  are  below.     This  i*emark  nevertheless 
iloes  not   hold   good  in   extensive   formations,    particularly 
the  limestone  formation.      There,  not  only  the  soil,  cover- 
ing these  rocks  |>artake  of  the  beneficial  influence  of  the  lime 
311  vegetation,  but  also  of  the  adjacent  soil  which  covers  other 
rocks. 

Let  us  now  examine  the  soils  of  the  different  townships 
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uhicli  ((niiposc  llic  semif irclc,  and  commence  with  one  iu 
whicli  generally  the  anii»hil>olic  rocks  prevail,  and  where 
the  soil  seems  to  have  heeii  partially  produced  by  the  decom- 
position  of  these  rocks. 

The  soil  of  Oxford  township  is,  for  the  i^reater  part,  of  a 
stiff  loamy  nature;  the  subsoil  is  of  a  stift*  yellow  loam,  border- 
ing  on  («ay.     This  stratum  of  subsoil  is  from  4  to  G  feet 
thick,  the  upper  soil  \\  hen  properly  cultivated  produces  fine 
hay  and  barley*  but  it  recpiires  more  manure  than  some  of  the 
adjacent  townships.     At  the  farms  of  Messrs.   Caster  and 
S.  Fox,  we  see  what  good  management  can  produce.     The 
ftirm  of  S.  Fox,  which  is  nearly  in  the  centre  of  the  township, 
and  is  somewhat  intermediate  between  the  best  and  poorest 
soils  of  that  township,  is  what  is  generally  called  a  stiff  cold 
soil ;  it  is  nevertheless  one  of  the  best  fanns  in  that  vicinity. 
Mr.  Fox  generally  manures  his  ground  with  stable  manuiT, 
and  the  refuse  dung  of  the  white  lead  factories,  sometimes 
with  a  little  lime.     He  has  now  bmught  his  farm  to  such  i>er- 
fcctiou,  that  he  laises  uiwm  an  average,  through  good  and 
bad  years,  two  tons  of  hay  per  acre,  35  bushels  of  wheat,  55 
to  60  bushels  of  ccnn,  and  r>5  to  40  bushels  of  barley.     He 
uses  occasionally  some  gypsum  for  his  grass,  which  he  finds 
beneficial.     Such  soil  prevails  generally  in  this  township,  in 
which  are  excellent  faruis.     In  some  places,  nevertheless,  the 
soils  ai-c  of  a  lighter  nature.     Near  the  Volunteer  tavern,  the 
soil  is  more  sandy ;  it  changes  also  going  to  tlic  Delaware 
river;  the  soil  between  the  Ai*senal  and  the  turnpike  road,  is 
better  than  the  iuteri()r  of  the  township;  it  is  a  rich  loam,  not 
so  stiff  and  cold  as  that  of  the  interior,  and  contains  some  ex- 
cellent farms.    The  soil  becomes  more  sandy  appraachiiig 
the  river,  whei*e  it  is  gravelly. 
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With  this  description  coincides  that  of  the  cultivated  [^artoC 
the  Northern  Liberties  of  Philadelphia— sandy  along  the 
river  Delaware,  and  more  firm  and  loamy  in  the  upper  part; 
possessing  an  extensive  bed  of  clayey  loam  for  subsoil,  which 
in  some  parts  produces  good  brick  and  potter's  clay :  these 
prevail  under  the  greatest  part  of  Philadelphia,  where  they 
rest  on  a  bed  of  gravel. 

The  soil  of  Roxborough  is  generally  of  a  lighter  natui-e ;  and 
in  this  the  manure  is  soon  lost.  I  expected  nevertheless,  to 
find  much  diflercncc  in  the  soil  which  covei-s  tlie  scri)entine 
formation,  in  the  vicinity  of  tlte  soapstone  quarry;  but  it  a[)- 
peai-s  that  they  obtain  the  same  cpiantity  of  grain  off  it,  as  off 
the  other  parts  of  the  township. 

Part  of  the  soil  of  White  Marsh  township  is  of  a  light 
sandy  loamy  nature,  and  the  produce  is  similar  to  those  of 
the  above  described  townships ;  but  the  upper  part  of  it,  in 
which  the  limestone  prevails,  is  of  a  different  nature,— being 
a  fine  level  countiy,  possessing  an  excellent  soil,  well  calcu- 
lated for  the  gi*owtli  of  grass  and  grain.  The  upper  part  of 
White  Marsh,  Plymouth,  part  of  Whitpain,  and  part  of  Up- 
per Dublin,  partake  of  the  same  nature,  and  constitute  the 
limestone  valley.  The  limestone  rocks  are  sometimes  only 
thinly  coveixid  with  soil,  which  is  every  whcie  very  fertile. 
Some  of  it  produces  upwards  of  3  tons  of  hay  i>er  acre,  but  the 
average  is  2  tons  of  hay,  32  bushels  of  wheat,  40  to  50  bush- 
els of  corn,  80  bushels  of  oats,  and  25  of  rye ;  so  that  the 
produce  of  grain  diffei-s  not  materially,  from  that  raised  on 
the  good  farms  of  Oxford  and  Byberry  townships,        . 

The  soils  of  Springfield,  Cheltenham,  and  Abingdon,  coin- 
cide with  those  of  Moreland  and  Upper  Dublin. 

I^wcr  Dublin  township   possesses   a  soil  which   is  less 
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clayey,  and  more  varied,  than  the  above  described  townships. 
The  south  partakes  of  the  nature  of  Oxford,  and  the  north  of 
Moreland  and  Byberry  townships,  but  the  centre  is  very 
much  varied,  being  generally  of  a  light  loamy  nature,  inter- 
mixed here  and  thei^e,  with  some  sandy  and  barren  spom. 
Through  the  middle  of  this  township  runs  the  Pennepack 
creek,  in  a  direction  of  nortli-west  to  south-east,  falling  near 
Holmesburg,  into  the  Delaware  river.     The  banks  of  this  lit- 
tle stream  are  at  some  places  bold  and  romantic,  rising  up- 
wards of  60  to  70  feet  nearly  vertical  above  the  creek,  while 
at  otiier  places  the  banks  are  flat.     From  its  commencement 
in  Horsham  township,    Montgomery  county,  it  supplies  16 
mills,   which  often  arc  obliged  to  stop  for  want  of  water. 
The  rocks  prevailing  on  this  creek,  are  the  same  as  those  of 
the  Wissahiccon,  to  which  this  creek  has  some  resemblance. 
They  arc  generally  composed  of  gneiss,  passing  here  and 
there  into  mica  slate  and  diabase,  intermixed  with  the  mine- 
rals which  I  found  in  these  formations,  as  garnet,  kaolin, 
staurotidc,  &c. 

We  meet  on  the  bordeis  of  this  creek  some  fine  spots  of 
ground.     I  examined  with  satisfaction  the  farm  of  Mr.  Poll, 
situated  near  the  bridge  on  the  road  going  from  the  Fox  Chase 
to  Huntingdon,  to  the  north  or  north-east  side  of  the  road. 
This  farmer  has  certainly  taken  every  possible  advantage  of 
the  ground  he  inhabits;  and  of  a  marshy  and  neglected  spot, 
which  it  was  perhaps  1 5  or  20  yeai-s  ago,  he  has  made  one  of 
the  best  farms  in  the  vicinity.     It  is  in  the  highest  state  of 
cultivation.     The  generality  of  this  soil  does  not  require  as 
much  manure,  as  the  soO  of  Oxford.     Mr.  Poll  raises  on  an 
average,  1|  tons  of  hay,  25  to  30  bushels  of  wheat,  and  45  to 
50  bushels  of  com  per  acre.     He  planted  this  year  (1822)  a 
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spot  of  I  of  an  acre,  or  119  poles,  with  potatoes— it  was  the 
lower  part  of  a  rich  spot  of  ground  situated  near  a  fish  pond, 
and  havin?  well  manured  it,  he  raised  the  amazing  quantity 
of  310  bushels  of  fine  potatoes,  while  on  other  farms  the 
plants  died  from  want  of  rain.  It  is  true,  if  it  had  been  a  wet 
season,  the  whole  of  his  crop  would  have  been  lost. 

He  found  the  culture  of  ruta  baga  very  beneficial  for  cattle, 
and  raised  upwards  of  300  bushels  per  acre. 

A  great  contrast  with  this  farm  is  to  be  seen  in  that  of  Mr. 
Taylor,  being  only  separated  from  that  of  Mr.  Poll  by  the 
above  mentioned  road.  The  soil  of  this  farm  is  very  sandy, 
approaching  here  and  there  to  bari-en.  The  rocks  there, 
near  the  Pennepark,  are  amphibolic;  and  we  have  here  an 
instance  of  the  rocks,  on  which  the  soil  rests,  not  always  in- 
fluencing its  nature.  On  the  opposite  bank,  where  the  land 
is  not  so  high,  we  find  again  a  good  soil:  Mr.  James  Fenton, 
who  has  almost  every  variety  of  soil  on  his  farm,  raises  up- 
wards of  25  to  30  bushels  of  corn,  15  to  £0  bushels  of  rye, 
and  from  one  to  one  and  a  half  ton  of  hay  per  acre.  The 
description  of  these  three  farms,  corresponds  with  the  nature 
of  nearly  all  the  land,  through  which  the  Pennypack  creek 
runs,  iteaving  the  creek,  the  ground  becomes  more  level, 
and  of  a  stiffer  nature,  which  nevertheless,  when  we  approach 
the  Delaware  river,  becomes  light  and  gravelly.  The  lands 
near  this  river  are  sandy,  well  calculated  for  buckwheat  and 
vye ;  a  few  spots  answer  nevertheless  perfectly  well  for  w  heat 
and  barley.  The  farm  of  Nathan  Spencer,  which  is  situated 
on  the  mouth  of  the  Poqucssin  creek,  contains  numerous  va- 
rieties of  soil,  being  sandy  near  the  river,  then  gravelly,  af- 
ten^ards  loamy,  having  here  and  there  some  veins  of  clayey 
ground,  and  some  spots  of  micaceous  sand.     In  general,  tlie 
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subsoil  extcmlLng  IVom  llie  Poqucssin  to  the  Pcnii}  pack  creek^, 
prevails  nearly  through  the  whole  of  the  eastern  part  of  this 
township,  and  is  a  stiff  sandy  clay,  which  fits  it  for  retain- 
ing manure.    The  produce  of  the  farms  in  general,  of  that 
part  of  the  township,  arc  from  20  to  30  bushels  of  wheat,  40 
bushels  of  com,  SO  bushels  of  buckwheat,  20  to  25  bushels  of 
rye  ;  50  to  35  bushels  of  oats,  and  from  one  to  one  and  a  half 
ton  of  hay  per  acre.    Some  spots  in  this  township  are  remark- 
able for  the  quantity  of  hay  which  is  raised  from  them,  parti- 
culai^ly  those  bordering  the  Delaware  river.     Mr.  Phillips 
has  a  spot  which  produces  upwards  of  three  tons  of  hay  to 
the  aci^.     This  gentleman  finds  great  benefit  from  ploughuig 
and  digging  very  deep  (upwards  of  12  inches),  a  pi^acticc 
whicli   is  not  generally  approved  of  by  other  farmers.    He 
manures  his  ground  w  ith  a  variety  of  reeds  from  the  river 
shore,  pailicularly  from  the  opposite  New  Jersey  side,  from 
which  he  takes  sometimes  in  one  year  upwards  of  1300  loadsj 
these  he  puts  in  his  barn-yard,  where  they  rot  in  the  course 
of  two  or  three  months,  and  then  form  excellent  manure:  he 
cures  also  some  of  tlicm  with  salt,  and  makes  a  wholesome 

food  for  cows.  ^^ 

In  the  same  towiisliip,  to  the  noilh  of  Holmesburg,  I  found 
a  field  with  Palraa  Christi,  or  castor  bean,  belonging  to  Ben- 
jamin Forrester  in  Uolmcsburg;  tlie  plants  did  not  thrive 
very  well,  not  being  higher  than  between  one  and  a  half  and 
two  feet.  Mr.  F.  told  me,  that  it  nevertheless  proved  to  be  a 
profitable  crop,  yielding  generally  from  25  to  30  bushels  of  the 
castor  oil  seed  per  acre.  As  our  wintei-s  seem  to  become  from 
year  to  year  milder,  and  of  course  better  adapted  for  this 
plant,  we  would  recommend  the  farmers  to  pay  some  atten- 
tion to  the  culture  of  this  article.  --.■'" 
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The  soil  of  Moreland  township,  which  is  generally  level,  is 
of  a  rather  lighter  nature  than  that  of  Dublin  township.    Ma- 
nure produces  more  effect  than  in  the  former.    This  soil, 
which  is  a  light  sandy  loam,  produces  at  the  farm  of  Mr.  Ja- 
cob Summers,  with  which  the  generality  of  the  soil  of  that 
township  coincides,  on  an  average,  20  bushels  of  wheat  per 
acre,  25  to  SO  bushels  of  corn,  and  one  ton  of  hay.    The  bot- 
tom lands  are  generally  of  a  blue  stiff  loam,  and  are  better 
adapted  for  grass,  giving  on  an  average  2j  tons  per  acre. 
This  blue  loam  I  found  in  several  spots,  to  form  the  subsoil  for 
the  higher  grounds.     We  arc  here  still  on  the  gneiss  forma- 
tion, containing  the  subordinate  strata  as  has  been  described. 
The  amphibolic  rocks  project  above  ground  to  the  west  of 
Smithfield,  and  going  moi-e  north,  we  meet  in  the  northern 
part  of  Byberry  township,  near  the  commencement  of  the  Po- 
qucssin  creek,  the  mica  slate,  which  there,  on  the  road  to 
Newtown,  and  in  some  other  places  westward,  in  that  town- 
ship, is  quarried  for  buildings. 

Byberry  is  a  fine  level  township,  and  the  soil  has  much 
similarity  with  that  of  Moreland;  that  is,  of  a  light  sandy 
loam.  The  soil  for  cultivation  is  generally  in  this  township 
from  7  to  8  inches  deep,  lying  on  a  stiff  loamy  subsoil,  of 
from  4  to  6  feet  deep.  The  farm  of  Mr.  Benjamin  Wahnsly, 
which  is  in  an  excellent  state  of  cultivation,  situated  nearly 
in  the  centre  of  the  township,  near  the  Friends'  meeting  house, 
produces  on  an  average  of  15  years,  20  bushels  of  wheat  per 

acre and  he  has  raised  3  tons  of  hay  on  the  same  quantity 

of  land ;  but  I  found  the  average  of  the  whole  township  not 
exceeding  2  tons  per  aci-e.  Mr.  Walmsly  raised  as  much  as 
50  bushels  of  oats,  but  the  average  of  the  township  produces 
only   35  bushels  per  acre.     The  lands  in  this    township. 
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though  on  the  whole  fertile,  do  not  seem  so  well  adapted  for 
winter,  as  for  summer  grain.  The  northern  extremity  of  this 
township  has  not  such  good  soil,  and  seems  to  contain  more 
of  the  constituent  parts  of  the  mica  slate,  whicli  as  we  have 
seen,  pierces  through  the  soil  near  the  Newtown  road. 

From  the  Poquessin  creek,  Bucks  county  side,  to  the  Biis- 
tol  road,  the  soil  is  much  the  same  as  tliat  which  has  hcen  de- 
scribed, except  near  the  Red  Lion  tavern  on  the  creek,  whei*c 
the  ground  is  more  broken,  and  gneiss  appears  above  the  soil. 
On  the  south-east  side  of  the  Bristol  road,  the  soil  begins  to 
assume  a  quite  different  aspect.     All  along  the  Delaware 
river,  upwards  of  J  of  a  mile  from  its  banks,  there  runs  a  vein 
of  gravel,  which  is  not  formed  by  the  disintegration  of  the 
circumjacent  rocks,  but  containing  flint  and  other  fragments 
foreign  to  our  formation,  and  must  liave  been  brought  tliere 
by  the  river.    Between  this  vein  and  the  river,  is  a  finer  al- 
luvial or  sandy  soil.    No  rock  appears  between  the  vein  of 
gravel  just  mentioned,  and  the  river.    Near  the  place  of  Dr. 
Rousseau,  upwards  of  half  a  mile  from  the  river,  the  mica 
slate  appeal's,  and  is  quarried  there.     At  the  place  of  the 
above-mentioned  gentleman,  where  we  find  a  good  specimen 
of  the  generality  of  the  soil  of  these  environs,  the  ground 
is  composed  of  6  feet  of  a  light  loose  sandy  loam, 
,    ,  2  do.  i*ed  coai*se  gra\iK 

2  do.  white  do. 

2  do.  sand.  ♦ 

The  doctor  raises  on  this  light  ground  by  good  manage- 
inent,  on  an  average,  from  55  to  40  bushels  of  corn  per  acre, 
SO  bushels  of  oats,  and  2  tons  of  hay.    He  finds  lime  very 

beoeficial  for  this  light  soil^  and  uses  from  25  in  SO  bushels 

...» 
»        .  .    ,  ..<         •     ~  .    •  . 

■■  i^f  act^    v.  ■•  ■....;... 
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Mr.  Tliomas,  in  the  neck  of  Poquessin  creek,  where  the  soil 
is  also  sandy  and  gravelly,  raises  upwards  of  20  bushels  of 
wheat  per  acre;  from  15  to  20  bushels  of  rye,  and  2  tons  of 
clover:  its  soil  is  not  well  calculated  to  raise  other  kinds  of 
grass. 

Penn  tow  nship  contains  a  variety  of  soil.  From  the  Upper 
Bridge  of  the  Schuylkill  to  the  place  of  Mr.  James  Fisher,  the 
soil  is  very  gravelly  and  sandy,  having  no  good  subsoil,  and 
seems  to  be  composed  from  the  disintegration  of  the  mica- 
ceous rocks.  This  kind  of  soil  continues  as  long  as  the  gneiss 
is  the  predominant  rock.  At  Fountain  Green  and  Rockland^ 
the  amphibolic  rock  begins  to  predominate,  and  the  soil  offers 
now  another  aspect.  The  country  seats  of  Messrs.  Biddle 
and  Jones,  possess  a  good  loamy  soil,  having  a  clayey  loam 
for  undersoil.  This  kind  of  soil  becomes  rather  better  when 
wc  approach  the  Ridge  road,  and  continues  with  some  little 
variations  till  above  the  Robin  Hood  tavern,  becoming  more 
sandy  again,  and  partaking  of  the  micaceous  nature  to  the 
north-east  of  that  township. 

Germantown  township  offers  a  great  variety  of  soils.  In 
tlie  southern  extremity,  at  the  place  of  Mr.  Logan,  the  sod  is 
in  general  a  stiff  loam,  notwithstanding  the  micaceous  and 
quartzoze  rocks  which  arc  on  his  premises.  This  loam  is 
between  three  and  four  f^et  deep,  resting  on  a  stratum  of  8 
feet  of  gravel,  under  which  lies  a  soft  pegmatite  containing 
kaolin  of  f  feet  thick,  which  covers  the  gneiss.  In  the  vici- 
nity of  Germantown,  the  soil  is  of  a  lighter  natui-e,  contain- 
ing micaceous  sand,  having  in  some  spots  a  subsoil  of  clay, 
producing  good  crops  and  holding  manure.  The  bottom 
lands  have  in  general  a  clayey  soil.  Behind  the  place  of  Mr. 
Reuben  Haines,  I  found  in  a  pegmatite,  the  cyanite,  and  near 
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the  bridge,  cix)ssing  a  branch  of  (I  believe)  the  Wingdhoc- 
king  creek,  is  a  variety  of  amphibole,  which  soiue  mineralo- 
gist thought  was  yenite. 

In  the  foregoing  pages  1  have  given  a  description  of 
the  nature  of  the  soil  of  Oxfoinl,  Northern  Liberties,  Upper 
and  Lower  Dublin,  Moreland,  Byberry,  part  of  Bensalcm, 
Fenn,  Roxborough,  Gerniantown,  Bristol,  Cheltenham, 
Springfield,  Abingdon,  White  Marsh,  Plymouth  and  part  of 
Whitepain  (called  generally  by  the  inhabitants  Wippen) 
townships,  composing  the  country  inclosed  by  the  east  side 
of  the  Schuylkill,  and  the  Delaware  rivers;  and  will  now  pro- 
ceed in  examining  the  soil  to  the  west  of  the  Schuylkill, 
which  having  the  same  origin,  (the  rocks  being  of  the  same 
nature  as  on  the  eastern  side  of  the  river,)  have  much  simi- 
larity to  the  soil  already  described.  I  will  therefore,  to 
avoid  repetitions,  after  having  stated  some  particulars,  com- 
pare these  with  the  foregoing  townsliips. 

In  Blockley  township  a  sandy  loam  prevails,  which  is  in 
some  places  pretty  stiff,  and  apt  to  throw  out  the  grain  du- 
ring winter,  or  what  is  generaUy  called  of  a  "  spewing"  na- 
ture. The  centre  of  that  township  is,  at  some  places,  even 
clayey.  The  farmers  here  pay  more  attention  to  grazing, 
than  i-aising  grain.  Mr.  Edward  George,  whose  farm  pai'- 
takes  of  the  nature  of  the  generality  in  the  township,  raises 
on  an  average  2  tons  of  hay  per  acre,  and  40  bushels  of  com. 
Towards  the  Schuyikill,  the  soil  becomes  more  light,  and 
partakes  of  the  nature  of  the  soil  produced  by  the  disintegra- 
tion of  the  amphibolic  rocks.  At  the  highest  point  of  this  vi- 
cinity at  Belmont,  the  seat  of  Judge  Peters,  the  amphibole  is  co- 
vered only  by  the  disintegrated  parts  of  the  same  rock,  and  the 
soil  Is  evidently  partly  formed  by  its  decomposition.    Not 
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I'ar  from  the  house  of  Judge  Peters  a  quarry  is  opened  of  a 
very  homogeneous  compact  diabase  of  a  slaty  texture,  con- 
taining in  its  fissur'is  some  minute  crystals  of  chlorite  talc, 
as  is  tlie  case  on  the  eastern  banks  of  the  livcr.  On  tlie 
same  place  of  Mr.  Peters,  we  find  this  diabase  passing  into 
gneiss,  mica  slate,  and  pegmatite,  containing  abundance  of 
kaolin.  Jtidge  Peters  went  through  a  bed  of  this  kaolin,  from 
12  to  15  feet  in  thickness.  Tiie  water  which  filters  perhaps 
thi'ough  a  diabase  rock,  forms  a  spring  of  chalybeate  water 
not  far  from  his  dwelling. 

'  Judge  Peters  raises  generally  from  one  of  Lis  fields  25 
bushels  of  wheat  per  acre;  from  aiiother,  which  seems  to  par- 
take more  <if  the  micaceous  nature,  he  raises  on  an  average 
20  bushels  of  wheat. 

Lower  Morion  has  a  soil  very  much  the  same  as  Blockley, 
though  more  light  and  sandy  on  the  high  grounds,  which  in 
some  places  approach  to  barren.  The  average  of  crop  on  the 
best  farms  is  from  20  to  25  bushels  of  wheat  per  acre,  2  tons 
of  hay,  30  bushels  of  rye,  and  50  bushels  of  corn.  Thei-e 
runs  a  strip  of  a  very  stiff  soil  through  this  to\\Tiship,  project- 
ing from  Delaware  county,  passing  the  Schuylkill  above  the 
Flat  Rock,  to  the  south  of  the  serpentine  formation  towards 
Chesnut  Hill.  It  is  very  probable  that  this  strip  influences 
the  soil,  which  covers  there  the  magnesian  rocks,  it  being 
seldom  that  they  produce  such  good  ci*ops,  as  those  raised 
liere  near  the  soapstone  quarries. 

The  soils  of  Ilaverford  and  the  upper  part  of  Radnor  tow  n- 
ships,  have  much  similarity  with  that  of  Lower  Merion. 
Near  the  Buck  tavern,  the  soil  is  not  so  fertile  as  to  the 
north  and  north-west.  The  micaceous  rocks,  which  influ- 
ence the  soil,  prevail  here.     Towaiils  the  Spread  Eagle,  it  is 
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the  hridtc^N  rmssinji;  a  branrli  of  (I  believe)  the  Wingdhoe- 
king  creek,  is  a  variety  of  amphibole,  which  some  mineralo- 
gist thought  was  yciiitc. 

In  the  foregoing  pages  1  have  given  a  description  of 
the  nature  of  the  soil  of  Oxfoi'd,  Northern  Liberties,  Upper 
and  I^wer  Dublin,  Moreland,  Byberry,  part  of  Bensalcm, 
Penn,  Roxborough,  Germantown,  Bristol,  Cheltenham, 
Springfield,  Abingdon,  White  Marsh,  Plymouth  and  part  of 
Whitepain  (called  generally  by  the  inhabitants  Wippen) 
townships,  composing  the  country  inclosed  by  the  east  side 
of  tiie  Schuylkill,  and  the  Delaware  rivers;  and  will  now  pro- 
cecd  in  examining  the  soil  to  the  west  of  the  Schuylkill, 
which  having  the  same  origin,  (the  rocks  being  of  the  same 
nature  as  on  the  eastern  side  of  the  river,"^  have  much  sinii- 
larity  to  the  soil  already  described.  I  will  ther  fore,  to 
avoid  repetitions,  after  having  stated  some  particulars,  com- 
pare these  with  the  foregoing  townships. 

In  Blocklcy  township  a  sandy  loam  prevails,  which  is  iu 
some  places  pretty  stiff,  and  apt  to  throw  out  the  grain  du- 
ring winter,  or  what  is  generaUy  called  of  a  "  spewing''  na- 
ture. The  centre  of  that  township  is,  at  some  places,  even 
clayey.  The  farmers  here  pay  more  attention  to  grazing, 
than  raising  grain.  Mr.  Edward  George,  w hose  farm  pai- 
takes  of  the  nature  of  the  generality  in  the  township,  raises 
on  an  average  2  tons  of  hay  per  acre,  and  40  bushels  of  com. 
Towards  the  Schuylkill,  the  soil  becomes  more  light,  and 
l>artakes  of  the  nature  of  the  soil  produced  by  the  disintegra- 
tion of  the  amphibolic  rocks.  At  the  highest  point  of  this  vi- 
cinity  at  Belmont,  the  seat  of  Judge  Peters,  the  amphibole  is  co- 
vered only  by  the  disintegrated  parts  of  the  same  rock,  and  the 
soil  is  evidently  partly  formed  by  its  decomposition.    Not 
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lar  from  the  house  of  Judge  Tctcrs  a  quarry  is  opened  of  a 
very  hornot^encous  compact  diabase  of  a  slaty  texture,  coJi- 
tainint;  in  its  fissures  some  minute  crystals  of  cldcn-itc  talc, 
as  Is  the  case  on  the  eastern  banks  of  the  liver.     On  the 
same  place  of  Mr.  Peters,  we  find  this  diabase  passing  into 
gneiss,  mica  slate,  and  pegmatite,  containing  abundance  of 
kaolin.     Judge  Peters  went  through  a  bed  oi*  this  kaolin,  from 
12  to  15  feet  in  thickness.     The  water  which  filters  perhaps 
thi-ough  a  diabase  rock,  forms  a  spring  of  chalybeate  water 
not  far  from  his  dwelling. 

'  Judge  Peters  raises  generally  from  one  of  liis  fields  25 
bushels  of  w  heat  per  acre ;  from  another,  which  seems  to  par- 
take more  <if  the  micaceous  nature,  lie  raises  on  an  average 
20  bushels  of  wheat. 

Lower  Merion  has  a  soil  very  much  the  same  as  Blockley, 
though  more  light  and  sandy  on  the  high  grounds,  which  in 
some  places  approach  to  barren.     The  average  of  crop  on  the 
best  farms  is  from  20  to  25  bushels  of  wheat  per  acre,  2  tons 
of  hay,  30  bushels  of  rye,  and  50  bushels  of  corn.    Thei-e 
runs  a  strip  of  a  very  stiff  soil  through  this  toviTiship,  proj«:t- 
ing  from  Delaware  county,  passing  the  Schuylkill  above  the 
Flat  Rock,  to  the  south  of  the  serpentine  formation  towards 
Chesnut  Hill.     It  is  very  probable  that  this  strip  influences 
the  soil,  which  covers  there  the  magnesian  rocks,  it  being 
seldom  that  they  produce  such  good  ci-ops,  as  those  raised 
here  near  the  soapstone  quarries.  .    '     .  v 

The  soils  of  Ilavcrford  and  the  upper  part  of  Radnor  town- 
ships, have  much  similarity  with  that  of  Lower  Merion. 
Near  the  Buck  tavern,  the  soil  is  not  so  fertile  as  to  the 
north  and  north-west.  The  micaceous  rocks,  which  influ- 
ence  the  soil,  prevail  here.    Towai^s  the  Spread  Eagle,  it  is 
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the  anipliibolic  rocks  which  influence  the  soil,  aiid  is  more  te- 
nacious. The  average  of  crops  in  the  vicinity  of  the  Buck 
tavern,  is  20  bushels  of  wheat,  25  busliels  of  spring  barley, 
and  l\  tons  of  hay  per  acre.  The  soil  here,  being  of  a  light 
loam,  is  not  much  of  a  **  spewing"  nature,  an  occuri^encc 
which  nevertheless  will  happen  with  clover. 

The  soil  of  Mr.  Elliot's  place  is  rather  better  than  the 
former,  and  all  the  vicinity  of  Mill  ci'cek,  except  near  Amies' 
paper  mill,  where  the  serpentine  influences  very  much  the 
soil,  the  ground  is  not  of  a  *<  spewing"  nature.  The  nicks 
which  occur  there  are  gneiss,  and  are  called  there  sandstone. 
Mr.  Elliot  finds  lime,  as  a  manure,  very  beneficial  upon 
every  variety  of  soil  in  his  vicinity.  His  crops  average  from 
30  to  35  bushels  of  corn — he  raised  once  60  bushels  per  aci-c, 
1|  to  2  tons  of  hay.     He  finds  millet  a  profitable  crop. 

A  remarkably  rich  and  fertile  strip  of  land,  of  a  brownish 
colour,  runs  through  this  township — it  ci'osses  the  Schuylkill 
at  Plymouth,  extending  towards  the  Spread  Eagle  tavern, 
where  it  crosses  the  turnpike  road.  Lime  is  used  there  with 
very  good  effect. 

'The  lower  or  southerly  part,  and  the  centre  of  Radnor 
township,  is  quite  of  a  different  nature.     Though  vei'y  hilly,  it 
Contains  excellent  farms,   and  perhaps  the  best  soil  of  the 
places  1  have  examined,  in  this  survey.     In  general  the  am- 
phibolic rocks  prevail  here  on  the  fertile  grounds.     Benjamin 
Davis,  whose  farm  is  somewhat  in  the  centre  of  this  town- 
ship, raises  on  an  average  25  to  30  bushels  of  wheat  per  acre, 
40  bushels  of  com,  50  bushels  of  oats,  and  1|  tons  of  hay. 
In  this  township  we  find  anotlier  instance  of  rocks  influencing 
the  composition  of  the  soil.    A  small  rivulet,  I  believe  a 
branch  of  Darby  creek,  separates  here  the  amphibole  from 
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ilie  inicarcous  c|Hai'tzose  i-ocks;  it  is  also  Uic  same  run  whicli 

* 

sepai*ates  two  soils  of  a  quite  different  natui^e.  The  ouc 
which  covers  the  amphibolc  is  :i  kiml  of  loamy  soil,  i*ccom- 
pcnsins;  Iiighly  the  h\bour  of  tlic  farmer;  the  otlier,  which  Co- 
rel's the  micaceous  ro(  ks,  and  only  sei)arate(l  by  an  insignifi- 
cant rivulet,  is  a  poor  ungrateful  soil,  on  which  nearly  all  the 
labour  of  the  cultivator  is  lost,  and  the  manure  soon  disap- 

{>ears. 

The  townships  of  Chester,  Springfield,  Ridley,  Tinicum 
and  Kingsessing,  have  much  similarity  with  the  townships 
composing  the  north-eastern  part  of  our  semicircle,  the  de- 
scription of  which  is  applicable  to  these  townships.     The 
lower  part  along  the  Delaware  river  is  composed  of  an  allu- 
vion, which  is  well  calculated  for  grazing  and  growing  hay. 
It  contains  a  great  number  of  low  marshy  situations,  and  no 
more  grain  is  raised  than  is  sufficient  for  their  own  consump- 
tion.    The  average  of  hay  is  upwards  of  2  tons  per  acre,  and 
40  bushels  of  corn.     The  upper  part  of  Kingse.ssing  is  a 
sandy  loam,  similar  to  that  of  Blockley,  and  very  sandy  to- 
wards Hamilton  village,  and  the  Schuylkill.     Darby,  Ridley, 
Springfield,  Chester  and  Tinicum,  possess  a  liglit  sandy  loanu 
in  which  tlic  mica  and  quartzose  nK:ks  pi-evail,  and  generally 
possess  a  good  subsoil,  which  causes  some  pai-ts  to  receive 
great  benefit  from  the  improvements  which  arc  now  generally 
applied,  particularly  the  use  of  lime.     At  Springfield,  the  soil 
is  remarkably  sandy  from  the  Springfield  meeting  house  to 
the  turnpike  road.     I^wcr  Darby  jmssesses  some  good  soil, 
though  of  a  light  sandy  nature;  the  rocks  are  gneiss,  and 
:    near  Darby  mica  slate:  it  contains,  as  at  Springfield,  much 
fiuartz  and  gravel. 
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teuton  t(»\viisliip  coiurides  prciiy  imich  in  its  niiturc  witU 
the  above  described  townships :  it  is  very  hilly — the  gneiss 
generally  prevails — the  soil  is  a  light  loam,  sometimes  pretty 
stiff,  and  inferior  to  the  adjacent  Radnor  township.  Crum 
creek  generally  runs  over  gneiss. 

In  Marplc  and  Upper  Providence  townships,  there  are  more 
varieties  in  the  soil :  the  upper  part  of  rrovidencc  possesses 
a  stiff  black  loam;  the  lower  part  and  Marple,  are  of  a  inoi*e 
sandy  nature.  The  farms  of  the  Messrs.  Bishops  in  the  upper 
part  have  good  soil,  but  wheat  is  not  as  sure  a  crop  thei*c  as 
in  the  lower  part,  w  here  the  soil  is  more  sandy.  The  avcragCm^ 
of  crop  in  the  upper  part  is  1 J  tons  of  hay  per  acre,  40  to  45 
bushels  of  com,  16  to  17  bushels  of  rye,  16  to  17  bushels  of 
wheat,  50  bushels  of  oats:  some  barley  is  cultivated,  which 
yields  the  same  quantity  as  of  wheat.  The  farmers  make 
much  use  of  lime.  Here  again^  the  micaceous  and  (juartzosc 
rocks  pix"\ail. 

The  lower  part  of  Trovidence  does  not  yield  such  good 
crops.  The  average  is  10  bushels  of  wheat,  and  the  same 
quantity  of  rye  per  acre. 

I  saw  here  an  instance  of  the  disintegration  of  rocks  influ- 
encing the  soil.  Sonic  farmers  showed  me  some  spots  which 
they  called  good  ground,  but  complained  much  of  the  stonc*s, 
which,  by  every  ploughing  were  turned  up.  Upon  examining 
these  stones,  I  found  that  they  belonged  to  the  pegmatite* 
containing  kaolin :  these  stones  being  for  some  time  exposed 
to  the  action  of  the  atmosphere,  mouldered  soon  away  to  dust 
— this  rendering  the  soil  more  tenacious,  was  probably  the 
cause  of  the  fertility  of  this  soil,  as  the  adjacent  spots,  in  which 
these  stones  were  not  found,  were  not  so  fertile.     I  therefore 
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advised  tiic  farmers  to  break  up  the  stones,  in  order  to  render 
them  less  inconvenient  in  plouj^hin^^.  Such  were  the  ideas 
excited,  when  I  examined  these  soils;  but  if  this  be  the  case, 
bow  shall  we  account  for  the  barrenness  of  a  soil  which  is 
nearly  entirely  composed  of  feldspar  rocks.  The  wliite 
stone,  which  I  ha> e  described  in  the  geolosi;ical  part,  is  of 
the  same  natuie  as  the  other  feldspatic  rocks,  and  the  soil 
whicli  in  White  Marsh  township  covers  this  formation,  is  in 
some  places  nearly  destitute  of  veijetalion,  and  biis  t^ivon  to 
these  hills  the  name  of  Barren  liills. 

Moyamensing  and  I'assyunk,  two  towushii>«  formini^  the 
l>eninsula,  or  the  neck  inclosed  by  the  rivers  Delaware  and 
Schuylkill  to  the  south  of  Philadelphia,  possess  an  alluvial 
soil:  no  rocks  are  visible  there.  This  alluvion  is  of  two 
kinds;  one,  situated  beh)W  high  water  mark,  being  occasion- 
ally inundated,  is  of  a  mai^hy  nature,  and  pi-oduces  only 
grass;  the  u\)\kv  part  is  of  the  same  nature  Jis  the  alluvion 
tvhich  I  have  described  to  the  north  of  the  citj',  and  is  admi- 
rably calculated  for  the  production  of  vegetables. 


COMPOSITION  OF  SOIL.  -w 

In  regard  to  the  constituent  parts  of  the  different  soils,  not 
much  can  be  said  with  certainty.  In  the  alluvion  which  co- 
vers our  piimordial  formations,  and  which  seems  to  have 
been  deposited  by  the  Delaware  and  Schuylkill  livei-s,  not 
only  every  acre  gives  a  diffei-eut  result  in  chemical  analysis, 
but  we  had  sometimes  two  or  three  different  ones  in  a  surface 
not  exceeding  a  square  i-od.  Thus  we  obtained  of  a  small 
spot,  i>erhaps  no  more  than  one  and  a  quai-ter  acres,  which 
w  as  of  a  lighter  nature  than  the  jcenerality  of  the  soil  in  Pas- 
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sjunk  to\vii.slii|>,  (being  i)rej)arc(l  for  raising  cabbages  and 
other  vegetables  lor  market,)  alter  it  bad  been  dried.* 

Water i'-0.50 

Loose  gi-avel,  principally  flint,  quartz,  gray- 

wack  and  limestone,!  &c.        -        -         .         So.OC; 

Coai*se  vegetable  fibres      .         -         ,         ,         IG.OO 

Fine  sand 104.50 

The  finely  divided  matter  separated  by  washing  and  Jixivi- 
ation,  amounted  to  -         -         -         .         - 

Being  composed  of  alumina 

Silica 

Carbonate  of  lime     -         -         -         -         - 

Oxide  of  ii*on  .         •         .         -         - 

Animal  and  vegetable  matter 

Ia)ss 


156. 
M). 
47. 
10. 
5. 
4. 
20. 


400.00    ' 
An  analysis  from  a  [)ai*ccl  taken  not  more  than  20  feet  from 
ilic  former  place,  and  tiTated  in  the  same  manner,  and  at  the 
same  time — ga\  e 

Water      ------- 

Gi*avel,  as  in  the  first         -         .         -         . 

Coai-HC  vegetable  fibiTS 

Fine  sand 

Fine  matter  sepai*ated  by  washing 

Which  \va3  composed  of  alumina 


19. 


SO. 


11). 
191. 
141. 


'*)"» 

S'  ^^0 


•  We  Uavc  in  our  analyses  gcncpally  followed  the  mode  recommended  by 
Sir  Huinpliry  Davy.  The  samples  were  taken  upwards  of  tliree  Inches  be* 
low  the  surface.  They  were  collected  in  dry  weather,  and  exposed  till 
they  became  dry  to  the  touch,  and  commonly  wrapt  up  in  bladders,  if  they 
were  to  remain  some  time  before  being  subjected  to  analysis. 

t  We  see.  from  this  gravel  that  this  soil  was  brought  on  from  some  dis- 
tance. ?,  .  •  .      ^ 
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Silica 

Carbonate  of  limo 
Oxide  of  iron 
V'egetable  matter 
Loss 


4u, 
15. 

4. 

4. 


An  analysis  oJ  a  spiximen  taken  upwaitls  of  >0  fort  from 
the  second,  treated  in  every  resjiect  as  the  foi-nier,  and  at  the 
Hainc  time — t^i^ve 

Water 

Gnivel,  as  in  the  former  .        -        - 

Vegctidjlc  tihi*cs         .         .         .         .        . 

Fine  sand 

Finely  divided  matter  separated  by  wa-sliinp; 

WUicli  gave  alumina  -        •        .        . 

Silica       - 

Carbonate  of  lime      .         -         -         .         - 

Oxide  of  iron 

Vegetable  matter 

Loss         ---...- 
\  fouilli  an;ilysis^  made  of  a  sample  tak.*n  upwsuils  of  50 
feet  from  the  thiiti,  tit'ated  as  the  former — afforded 


ir. 

Jl. 

w, 

193. 

U7. 

5\. 

47. 

IK 

4» 

X 

2h 


Water      - 

Gravel,  as  in  the  former  ... 

Vegetable  fibres 

Fine  sand 

Finely  divided  matter  w  paiated  by  washing 
Mlucli  was  composed  of  alumina 

Silica 

Carbonate  of  lime 

Oxide  of  iron 

Vegetable  and  animal  matters 

Loss         -        -        -        -        V       * 


^1. 

13. 

1 9  J. 

136. 

56. 

40. 

9. 
5. 
6. 

no. 
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1  iViuiid  very  soon  iliat  samples,  even  taken  at  a  smaller 
distance  than  20  feet  from  one  anotlicr,  did  not  give  the  same 
result;  nevertheless  I  found,  that  the  changes  which  the  soil 
of  the  same  field  underwent,  stood  in  a  certain  relation  to  its 
constituents. — So  it  appears  from  the  above  analyses,  that  in 
proportion  as  the  vegetable  fibres  increase,  a  soil  seems  to  be 
less  retentive  of  water  of  combination.     In  the  above  men- 
tioned analyses,  I  have  been  very  particular  in  diying  the 
soils.     It  was  performed  in  a  flat  sheet  iron  pan,  placed  in  a 
basin  filled  with  water,  wiiich  was  heated  to  about  115°  of 
Fahrenheit.     The  different  samples  were  put  on  the  same  pan, 
which,  when  perfectly  dry,  was  taken  out  of  the  hot  water, 
and  400  grains  of  every  parcel  was  weighed  off.     These  400 
grains  were  placed  again  on  the  same  pans,  taking  care  that 
they  remained  separate,  and  were  then  heated  regularly  till 
the  vegetable  fibres  commenced  a  little  to  change  colour,  or 
approaching  to  chai*.     During  this  operation,  they  underwent 
the  following  diminutions. 

The  iirst  mentioned  analysis  lost  20|  grains, 
second  do.  19 

third  do.  17 

1 

fourth  do.      .  51 

.We  see  here  a  proportion  in  the  quantity  of  weight  lost  in 
these  operations,  and  in  the  quantity  of  vegetable  contained 
in  the  soil:  and  tliat  in  proportion  as  the  quantity  of  vegetable 
matter  is  great,  the  quantity  of  water  is  small.     We  had  in 

No.  1.  water  20 1  vegetable  matter  16 
2.  19  19 

r,.  17  20 


4. 


21 


15 
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I'heit;  exists  no  unit'orm  proportion  in  tlic  diftei'encc  of  the 
other  constituents.  The  above  analyses  coincide  generally 
with  those  obtained  of  soils,  which,  in  Passyunk,  are  called 
j^ood  soil  (sandy  loam). 

The  c^enerality  of  the  alluvion  all  along  the  Delaware  river, 
and  those  of  Tassynnk,  taken  not  >ery  near  the  river,  where 
the  soil  is  not  inlluenced  by  the  inunediute  overflowing  of  the 
river,  have  affoiiled  aie  on  an  average  10-1  ^2ths  coarse  matter, 
principally  of  silicions  sand,  and  e-l  2ths  of  impalpable  mattei'. 

The  soil  of  Moyamensing,  or  the  l(»\ver  part  of  the  Neck^ 
diffei-s  in  some  respects  from  the  above  described,  containing 
less  sand  and  more  clay ;  and  it  being  of  a  more  marshy  na- 
ture, contains  a  larger  (piantity  of  vegetable  matter. 

The  alluvion  which  we  have  to  the  north  of  Philadelphia, 
varies  more  than  that  of  the  ]Seck.  In  the  vicinity  of  the  city, 
the  soil  is  too  artificial  to  be  taken  notice  of,  being  in  some 
places  composed  of  the  dirt  of  tlie  sti-eets  of  Philadelphia;  at 
Icafst  we  found  fragments  of  bricks,  mortar,  or  similar  sub- 
stances, sometinjes  ten  or  twelve  inches  below  its  surface. 
We  have  therefore  selected  our  samples  upwards  of  two  miles 
from  the  city,  and  have  found  that,  taking  the  average  of  se- 
veral  analyses  of  the  alluvion  along  the  Delaware,  one-fourth 
or  half  a  mile  from  the  river,  it  has  given  nie,  of  coarse  matter 
of  a  natui-e  descri!»ed  as  at  Passyunk,  fn>m  six-tenths  to  seven- 
tenths,  and  of  the  fine  impalpable  matter,  from  four-tenths  to 

three-tenths,  the  latter  being  composed  of 

Alumina 46 

SUica 40 

Carbonate  of  lime              -         '         •  ^ 

Oxide  of  iron            ....  4 

'>      *        Vegetable  and  animal  uiatter             •  f 

■•J-  ■  100 


u 


Theae  iiiialyses  difVer  very  niucli  IVoin  those  perlornied  witli 
soils  taken  neai^er  to  the  river,  where,  at  some  places,  it  is  a 
mere  sand. 

TJic  soils  situated  more  distant  from  the  Delaware,  particu- 
laiiy  those  Avhicli  are  called  stiff',  cold,  loamy  soils,  as  in  the 
centre  of  Oxford,  contain  very  much  the  same  ingredients; 
but  some  of  them  have  as  much  as  ten  or  twelve  per  cent,  of 
alumina,  which  quantity  characterizes  the  stiffness  of  the 
soils.  Wq  f(jun(l  also,  that  in  proportion  as  we  left  the  Dela- 
ware river,  the  quantity  of  oxide  of  iron  increased  with  the 
increase  of  clay  or  aluniinc,  and  also  the  particles  of  mica; 
nevertheless  there  was  a  limit  where  this  increase  ceased. 
I  generally  saw  that  when  this  mica  became  more  abundant, 
the  clay  and  iron  diminished,  and  constituted  a  light  sandy 
soil  of  a  pale  colour.  Doubtless  these  changes  are  produced 
by  the  rocks.  When  clay  and  iron  increased,  I  generally 
could  see  that  the  soil  was  influenced  by  the  disintegration  of 
the  amphibolic  rocks;  if,  on  the  conti-ary,  the  soil  owed  part- 
ly its  origin  to  the  disintegration  of  the  gneiss  or  mica  slate, 
the  quantity  of  clay  and  iron  became  less,  and  those  of  mica 
and  sand  increased.  I'hese  changes  arc  sometimes  so  sud- 
den, and  even  in  one  and  the  same  Held  so  frequent,  that  che- 
mical analyses  of  soils  covering  such  varieties  of  rocks  as  \vc 
have  between  the  city  and  the  Limestone  valley,  ai*e  not  of 
much  use  in  ascertaining  their  nature. 

.  One  remarkable  fact  was  experienced  during  the  different 
analyses  which  have  been  made.  We  did  not  find  in  any  of 
the  soils  the  sulphate  of  lime  (plaster  of  Paris),  thougli  ana- 
lyzed with  a  view  to  discover  it,  particularly  one  on  which  a 
fme  crop  of  clover  was  growing,  and  only  a  short  time  before 
we  took  it,  the  plaster  had  been  put  on. 

The  soil  which  was  entirely  formed  by  the  disintegration  of 
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tho  rocks,  wo  foimd  rather  constant  in  its  constituents,  and 
the  chemical  analysis  ah>nc  was  sutHcient  to  denote  its  origin. 
A  soil  taken  IVoin  near  the  first  toll  gate  on  the  Ridge  road, 
of  a  iTcUiish  colom-  and  very  gravelly,  the  coarse  matter  being 
separated,  wliicli  was  principally  feldspar  and  a  few  pebbles 
nf  quartz,  gave  by  analysis, 

Silex       ------ 

Ahnnine  .  -         -  -  - 

Lime  .  -         -  -         - 

Iron  (per  oxidt*)        .         -  -  - 

Loss  by  vegetabh'  matter  and  water 


40 
12 
10 
SO 
8 


100 

These  now  arc  nearly  the  constituents  which  we,  from  the 
pure  common  amphibole.  would  expect,  and  theiTfoiHi  there  is 
no  doubt  of  its  being  formed  by   the  disintegration  of  the 

diabase. 

Another  soil,  from  the  vicinity  of  Germantowii,  gave, 
Aluminc  .  -         -  -         -         22 

Sdex C9 

Loss  by  vegetable  matter  and  water  9 

100 
I  had  separated *from  this  soil  the  mica,  which  very  much 
abounds  in  it,  and  which  floated  lightly  in  the  water.  We  see 
from  this  analysis,  that  its  constituents  come  plx^tty  near  to 
those  of  the  feldspar,  and  of  course  Avas  formed  by  the  disin- 
tegration of  the  gneiss  and  mica  slate.  If  below  such  soil 
there  is  no  good  subsoil,  it  is  sterile  and  holds  no  manure,  be- 
cause the  aluminc  is  not  in  the  state  of  clay,  that  is,  in  an  im- 
palpable powder  condiined  with  some  silcx  and  ii-on  oxide, 
but  it  is  merely  in  the  form  of  sand,  having  no  cohesion.  I 
found  several  wpccimens  of  such  soil,  entirely  void  of  vegetable 
or  animal  matter.  -  -- 


These  I  wo  analyses  coincide  j^encially.  with  those  obtaiiieil 
from  the  spots  which  liail  all  tiic  appearance  of  having  been 
produced  by  the  rocks;  but  only  a  few  such  places  were  met 
with  in  my  excursions,  the  gi*eater  jiart  containing  accidental 
intermixtures,  particularly  in  the  lower  places,  where  I  found 
in  general  a  soil  bearing  much  analogy  to  our  alluvion. 

I  expected  to  have  found  some  analogy  in  the  analyses  of 
the  soils  taken  from  the  talc  or  serpentine  formations,  with 
that  of  the  magnesian  rocks,  or  with  each  other.  This  was 
not  the  case;  and  we  cannot  conceive  whence  it  originates, 
ihat  the  soil  which  covers  these  rocks  is  not  proper  for  ve- 
getation. It  seems  not  ow  ing  to  magnesia,  as  I  imagined  be- 
fore my  experiments,  because  I  found  some  parcels  of  these 
soils  in  which  eveii  no  trace  of  it  existed:  and  in  those  in  which 
1  found  the  magnesia,  they  contained  a  mere  trifle,  sometimes 
not  exceeding  uvn-c  than  one  and  a  half  \}cv  cent.  This  small 
proportion,  I  think,  would  not  influence  its  fertility,  and  this 
is  confirmed  by  an  aiKdysis  of  a  soil  by  Sir  Humphry  Davy, 
a  soil  which  he  calls  "  a  good,  silicious,  sandy  soil,  fi-om  a 
hop  garden  in  Tunbridge,  Kent."  In  this  he  found  3-400ths  of 
the  carbonate  of  mairnesia. 

As  to  the  soil  of  the  Limestone  valley,  this  varies  also  much 
in  its  constituents.  I  found  some,  after  having  separated 
the  silicious  sand,  which  amounted  to  upwards  of  81  in  the 
1 00,  from  the  finely  divided  matter,  to  consist  of 


Carbonate  of  lime    - 
Silica      _         -         - 
Alumina 
Oxide  of  iron 
Vegetable  matter     - 
Water     - 


67 

12 

IQ 

S 

5 

3 


100 


In  other  places,  in  the  same  vicinity,  the  soil  giving  ucarlj 


37 

the  same  tiuaiitity  of  finely  divided  mailer,  contained  ii<>  iiioint 
than  tlii*ee  percent,  of  carbonate  of  Unie.* 

After  Iiavinpc  ascertained,  by  nuinen>ns  analyses,  in  which 
the  wliolc  of  the  soil  (the  coai*se  y;iavel  only  excepted,)  was 
ilecoiii posed,  that  the  soil  helonj^ed  to  the  disintee^ration  of  the 
feldsjiatic,  amphibolic,  or  calcareous  nn  ks,  I  am  of  opini<Mi. 
that  the  e^-nerality  of  tlie  soil  of  the  lands  iiu  l(»sid  in  otic  sur- 
vey, can  be  divided  into  four  classes,  accordinu:  to  their  pix>- 
bable  orii^in,  viz.  1st,  in  j^ranitic  soil  or  soils,  which  pmbably 
owe  their  origin  to  the  disintet^rationof  i^nciss,  mica  slate  and 
l>e,^iiiatite ;  to  w  hich  may  be  added  the  soil  of  the  whitestone 
aiid  seii>entine  formations.  These  soils  aiT  in  |;eneral  li!;ht, 
and  of  a  sandy  natni'e. 

2dly,  Amphibolic  soil  or  soils,  originaling  fi-oni  tiic  decom 
imsition  of  the  amphibolic  rocks  (diabase).     These,  soils  are 
of  a  loamy  nature,  having  generally  a  ferruginous  colour,  ap- 
pi-oaching  even  to  bn)wnisli  i-cd,  and  containing  a  large  quan- 

litv  of  iron. 

3dlv,  Into  limestone  soil,  being  partially  pixnluccd  by  thu 

disintegration  of  limestone ;  and 

4thly,  Alluvial  soil. 

In  uiy  survey,  the  soils  of  Byberry,  Beiisalem,  part  of  More- 
land,  Abingdon,  eheltenham,  Spiingfield,  Bristol,  German- 
town,  part  of  Oxford,  part  of  Uhite  Marsh,  part  of  I  pper 
Dublin,  part  of  Iloxborough,  l*cnn,  Northern  Libert ic>,  Kid- 
ley.  Darby,  part  of  kingsessing,  part  of  i*he>ler.  rro>idvnf  e. 


•  It  seems  that  the  »iuuntitv  of  tine  m:ittcr  ^^hlch  is  scparalcd  by  lc%i 
gating  the  soil,  constitutes  its  fertility,  ;in<i  in  combination  with  t!»c  re^clA- 
ble  fibres,  influences  the  retcniivencss  of  moisture.  When  in  this  part  o4 
tlic  soil,  the  alumine  predominates,  it  constitutes  a  btiff,  lowuy  soil,  of  a  co- 
herent texture ;  when  tlic  silcx  predominates,  it  forms  a  light,  wndy  soil, 
po«»cMing  not  much  cohesion :  but  tlus  varies  so  much,  even  in  the  same 
field,  that  in  many  cases  it  is  the  subsoil  alone  which  coutrilmtefi  to  its  fcrU 
nty,  and  in  such  cases  manure  is  the  only  resource  to  raise  a  crop. 
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Newton,  Marple,  Haverlbid,  Mcrion  and  Blocklcy  townships 
belong,  generally  speaking,  to  this  fu'st  division  or  granitic 
soil,  a  few  spots  excepted,  in  which  the  amphibolic  rocks  have 
much  modified  its  nature. 

To  the  second  division,  that  is,  the  anii)hib()lic  soil,  belong 
the  townships  of  Radnor,  part  of  Oxford,  part  of  White  Marsh, 
and  part  of  Roxborough,  again,  as  in  the  first  division,  a  few 
spots  excepted. 

To  the  limestone  soil,  or  the  third  division,  wc  refer  part 
of  Tredyffin,  Upper  Merion,  Plymouth,  Whitpain,  part  of 
White  Marsh,  and  part  of  Upper  Dublin  tow  nships. 

To  the  fouru,>  -r  alluvial  soil,  belong  Moyamensing,  Pas- 
syunk,  and  part  of  all  the  townships  bordering  on  the  Dela- 
ware river,  and  some  of  those  on  the  Schuylkill.  This  soil, 
in  fact,  we  find  here  or  there  in  every  township. 

The  first  class,  taking  the  avci^ge  from  perhaps  one  hun- 
dred  samples,  which  we  have  examined,  from  different  places 
in  our  section,  has  given  13-l6ths  of  sand  and  gravel,  and 
3-l6ths  of  impalpable  matter. 

Of  the  second  class,  the  average  of  numerous  tiials  has 
given  2.3ds  of  sand,  and  l-Sd  of  impalpable  matter. 

The  limestone  soil,  or  third  class,  has  given  S-lOths  of  fine 
impalpable  matter,  and  8-lOths  of  sand. 
^  We  have  seen,  speaking  of  tlic  constituents  of  the  alluvion, 
that  no  approximation  can  be  made  of  the  proix)rtion  of  im- 
palpable  matter  it  contains:  some  soils  containing  more  than 
half  their  weight,  while  others  were  wholly  destitute  of  it. 

The  impalpable  part  of  the  granitic  soU  has  given,  on  an 
avei'age  of  thirteen  analyses. 

Alumina  -        -         -         "         " 

■    ■':!;•••"      Silex         "       - 

■' V    '  "Loss  by  water  and  vegetable  matter 


23 
64 
13 


100 


39 


Tliat  of  tlic  sccoml,  or  amphibolic  class, 

has 

given,  on  an 

(Wcrage  of  Hvg  analyses, 

• 

Silcx 

^ 

37 

Alumina          .         .        -         - 

- 

18 

Tiime 

- 

10 

Iron  oxide       .        -        -         - 

- 

26 

Loss  by  vegetable  matter  and  water 

9 

That  of  the  limestone  soil,  or  third  class,  gave 
Carbonate  of  lime  .        -        - 

Silex      -        -        -        -        -        - 

Alumina  .        -        -         -        - 

Oxide  of  iron  ^        .        -        - 

Loss  by  vegetable  matter  and  water 


100 


32 


20 
4 

7 


100 


As  to  the  constituents  of  the  alluvion,  we  have  seen  the  ana- 
lyses of  the  alluvial  soils  in  the  beginning  of  the  chemical  part 
of  our  report.  With  tliis  some  of  the  most  fertile  parts  of  our 
alluvion  coincide;  but,  as  we  have  already  stated,  this  fonna- 
tion  contains  many  different  vai-ictics  of  soil,  some  in  fact 
being  composed  of  mere  sand,  whereas  otliers  contain  more 
than  three-fourths  of  impalpable  matter,  so  that  nothing  can 
be  stated  with  any  degree  of  certainty  of  these  soils. 


EXPLANATORY  NOTES 


•Ihc  I'ocks  spoken  of  m  this  report,  belong  to  what  generally  are  called 
primordial  rocks.     The  gneiss  formation,  as  we  have  seen,  of^^PJ^^  \^^ 
Ueatcst  part  of  our  scMicirclc.   This  rock  is  principally  composed  of  mica, 
K«^m^les  of  c<,mpact  foldspar.f     Tiiis  gneiss  has  several    rivial  names 
amongst  our  farmers;  sometimes  we  have  heard  it  called  sand  rock,  some. 
timesVv  ttintv  rock,  and  similar  names;  it  often  contains  quartz,  which 
generally'  is  known  amongst  country  people  by  the  name  of  ^vhite  flmt. 
This  ffnciss,  as  we  have  seen  in  this  memoir,  contams  as  subonlinate  rocks-- 
rn  Diabase,  or  Diorite,  belonging  to  the  amphibolic  rocks.      Ihis  rocK 
»s  e-enerally  known  by  the  name  of  greenstone  (Grunstein)  by  mineralogists, 
and  iron  rock,  pot  metal  rock,  &:c.  by  the  farmers.     It  is  composed  o    am- 
phibole  or  hornblende,  being  a  black  foliated  stony  substance,  and  feldspar, 
L  mentioned  in  the  gneiss;  in  general  the  amphibole  is  the  predomina  ing 
part  in  this  rock,  which  gives  it  a  black  appearance  and  granular  struc  ure. 
When  this  rock  is  exposed  to  the  action  of  the  atmospheric  air,  its  black  co- 
lour changes  into  a  rusty  iron  hue.     We  find  also  gneiss  m  It. 

(2^  Pelmatite.  also  called  bv  mineralogists  Petunzee,  gi'aphic  granite, 
8cc  -it  is  composed  of  lamellar  feldspar  and  quartz.  This  quartzt  is  some- 
times  so  disposed,  as  to  exhibit  something  resembhng  llebraxciiaracters, 
which  has  given  origin  to  the  name  of  graphic  gran,te-we  find  't  m  the  vi 
cin  tv  of  Germantown  and  Wilmington.  Sometimes  the  particles  of  feldspar 
and  quartz  are  irregularly  mixed,  and  the  feldspar  occasionally  is  earthy, 
havinTlost  its  lamellar  structure,  and  become  somewhat  friable  between  the 
fimrere.     In  that  state  it  forms  what  is  known  by  the  name  ot 

fs)  kaolin,  which  is  used  for  the  fabrication  of  porcelain,  and  is  also 
known  bv  the  name  of  Porcelain  earth.  .     r  ^       t-i  •    • 

mEurite,  or  Leptinite,  Weistein,  Klingstcin,  or  llorufe  Is.  This  is  aiio- 
ther  feldspatic  rock,  having  somewhat  a  slaty  structure,  and  contains  small 
K'ng  points,  wh  to  be  talc,  though  foreign  mineralogist^ 

believe  i?  tS  be  mica,  in  our  formations,  and  minute  crystals  of  garnet.     We 
find  ffood  specimens  of  this  rock  near  Barren  Hill  church. 

(5)  Serpentine  is  a  mixed  rock,  of  a  black  greenish  ^f  our  (as  it  exists  in 
our  vicinity),  the  surface  of  which,  when  exposed  to  the  atmosphere,  bc- 
rnmes  somewhat  inisty,  as  in  the  amphibolic  rocks.  .  . 

TeTs^e^tuoseStcachistcis  improperly  called  soapstone  m  our  v.cmty 
It  [sltalcose  rock,  bavinga  somewhat  slaty  or  »ca  ly  simcture  f  »  g;-;^„°J 
snanv  feel      BeinR  verj-  refractory  when  exposed  to  fire,  it  is  generauj, 
Sr  the  n«ne  of  soapsto.ie,  used  in  Pbiladelphia  for  the  construction  oi 

fireplaces  ^^.^  .^  understood  a  rock  whose  base  is  slate,  including 

several  other  minerals.    In  our  survey,  the  phyllade  contains  numerous  va- 
rieties  of  talcosc  minerals. 

•  Mica,  commonly  called  isinglass,  being  a  substance  in  the  form  of  thin 

*n^Ts^t::r-tlce.trm:n'y  l:rr\ici.i^  whitish  g.r.y  colour,of 

a  imeXt'^d^ll.  compact,  earthy  fracture-it  is  such  »"■"»"?  "'^f''"'- 
t  »iS.  not  to  be  understood  as  giving  a  general  description  of  feldspar. 
*  Ttt  Ts  the  same  mineral  whic^i  I iSive^described i"  theg|«>» ■  ^^^^f^ 
of  .  granular  or  compact  structure,  as  in  the  gneiss,  it  h»  in  the  pegmaUte  » 
lameUar  structure. 


No.  6,     The  ame  pasted  on  paste-boards,  bound  and  vamiahed,  suitable 

for  the  use  of  schools.   Price,  -  -  -  -  -  g20  00 

No.  7.  A  new  General  Atlas,  consisting  of  imperial  sheet  Maps  of  the 
World  on  the  Globular  projection,  2  sheets ;  World  on  Mercator 
projection,  Europe,  Asia,  Africa,  America,  North  America,  South 
America,  2  sheets;  United  States,  and  British  possessions.  Price, 
half  bound,     -  -  •  -  -  -  -  -800 

No.  8.  A  new  College  Atlas,  consisting  of  a  series  of  General  Maps  of  the 
various  grand  divisions  of  the  known  world,  adapted  to  the  course 
of  geographical  instruction,  pursued  in  the  colleges  and  high 
schools  of  the  United  States,  imperial  folio.     Price,  half  bound,  5  00 

No.  9.  The  same  as  the  preceding,  with  the  Maps  pasted  on  thick  paste- 
board and  varnished,  for  the  use  of  schools.     Price,  -  -         7  50 

^o.  10.  Atlas  of  Ancient  Geography,  designed  to  illustrate  the  works  of  the 
ancient  writers,  both  sacred  and  profane,  sixteen  select  Maps  in 
imperial  quarto.     Price,  half  bound,  -  -  -  -         2  5P 

No.  11.   A  new  Map  of  North  America  on  four  sheets,  embracing  all  the  re-  , 

cent  discoveries  of  Hoss,  Parry,  Franklin,  Long,  &c.  &c.     Price, 
mounted  on  rollers,  or  in  a  portable  form,  -  -.  -         8  00 

No.  12.  Arrowsmith's  4  sheet  Map  of  Europe,  improved  to  1826.  Price,  8  00 

No.   13.           Do.                     do.            Asia,            do.         do.  do.  •  8  00 

No.  14.           Do.                    do.            Africa,          do.          do.  do.  -  8  00 

No.  15.  A  new  Map  of  South  America,  in  2  sheets,            do.  do.  -  4  00 

The  Maps  numbered  11,  12,  13,  14,  and  15,  are  usually  sold  together;  they 
form  a  set  on  which  is  delineated  the  entire  surface  of  the  earth, 
and  present  as  complete  a  body  of  geographical  information  on  the 
known  world,  as  the  existing  state  of  knowledge  will  admit.  Price 
of  the  set,  mounted  on  rollers  and  varnished,  -  -  -      35  Op 

No.  16.  Map  of  die  World  on  the  Globular  projection,  2  sheets.     This  Map, 
although  designed  for  the  library  and    counting   house,   will  be 
found  highly  useful  in  schools  for  which  it  is  well  adapted;  its  grand  • 
divisions  are  distinctly  marked,  and  the  various  governments  readi- 
ly distinguished.    Price,  on  rollers  and  varnished,  •  -        -3  SO 

No.  17.  A  new  Map  of  the  United  States  of  Mexico,  on  one  imperial  sheet, 
drawn  fix>m  the  latest  and  best  authorities,  and  exhibiting  their  sub- 
divisions as  they  now  exist;  with  numerous  tables,  &c.  Price,  in 
pocket  case,  -.-  -  -  -  .  -200 

No.  18.  Map  of  the  Roads,  Canals,  and  Steam  Boat  routes  of  the  United 
States,  with  the  distances  fi'om  place  to  place,  and  a  series  of  tables 
showing  the  principal  Steam  Boat  routes  throughout  the  country. 
Price,  in  pocket  case,  -  -  -  -  -  -XOO 

No.  19.  Map  of  the  existing  and  contemplated  Canals  of  the  state  of  Penn- 
sylvania, coloured  so  as  to  distinguish  between  such  as  are  finished 
or  in  progress,  and  those  merely  proposed.     Price,  -  -         1  50 

No.  20.   Map  of  the  New  England  Sutes,  for  travellers,  in  pocket  case,        -        1  50 

No.  21.   Map  of  the  sUte  of  New  York,  do.  do.  -  -150 

No.  22.   Map  of  the  states  of  Pennsylvania  and  New  Jersey,  for  travellers, 

in  pocket  case,  •  -  -  -  -  -  -150 

No.  23.   Map  of  the  states  of  Ohio  and  Indiana,                              do.  do.  -  1  50 

No.  24.   Map  of  the  states  of  Virginia,  Maryland  and  Delaware,   do.  do.  -  1  50 

No.  25.   Map  of  the  states  of  Kentucky  and  Tennessee,                do.  do.  -  1  50 

No.  26.   Map  of  the  states  of  North  and  South  Carolina,               do.  do.  -  1  50 

No.  27.   Mapof  the  states  of  Georgia  and  Alabama,                      do.  do.  -  150 

No.  28.   Map  of  the  states  of  Louisiana  and  Mississippi,                 do.  do.  •  1  50 

No.  29.  Map  of  the  states  of  Illinois  and  >rissouri^                        do.  do.  -  1  50 

No.  30.   Map  of  the  territory  of  Florida,                                        do.  do-  -  2  00 


■  The  State  Map*  numbered  from  20  to  .'^0  mclusive,  are  from  the  Amenc*»v 
Atlas,  projected  and  drawn  on  a  uniform  scale  of  fifteen  miles  to 
the  inch;  they  embrace  in  addition  to  former  surveys,  those  made 
by  ortier  of  the  United  States  ^'tiveniment ;  copies  of  tht-se  surveys, 
as  thev  progress,  are  re|0'^»"l^  forwanlcd  to  the  author,  by  whom 
they  itie  imi»»edialely  inserted 'on  the  pJales.     Uv  these  means,  and 
the  fiiciliUcS  of  procuring  other  inforntation,  aftbrded  by  an  exten- 
sive correspondence,  the  maps  arc  matle  to  keep  pace  w-ith  the  im- 
pn»vemcnt  of  the  country,  and  to  exhibit  at  all  times,  tlw  existing 
state  of  geof^raphic»l  information  rejfarding  the  United  States,  and 
contigiioMS  countries.     The  set,  consisting  of  eleven  Maps,  printed 
on  silk  paper,  is  put  up  in  a  portable  case  ior  tlic  convenience  ot 
travollei-s.     Fnce,       ..----• 

The  same  maps  :vre  put  up  separately  on  mublin,  in  a  pi^rtable  cuse.     Price, 
each,  -------- 

No.  31.    Chart  of  the  W(.rM  on  M'Tcator's  pn»joction,  1  large  sheet. 

No.  32.    Map  of  KurDpe,  1  large  blicct,  .  -  -  -  - 


S15  OW 


No. 
N". 
No- 
No. 


.JO. 


Maj»  of  As  ;i,  no.  -•--•- 

Map  of  .Mrica,  do,  ...-•- 

M.'tp  of  America,     do.  -  - 

The  four  preceding  Maps  pasted  together  on  one  sheet  of  canvass, 
and  roikr,  suitable  for  schools.     Price,  ,  •  -  - 

Map  of  North  America,  one  large  sheet,        -  -.  -  - 

Map  of  the  United  States  medium  sheet,      -  - 

Map  of  New  Hninswick,  Nova  Scotia,  Newfoundland,  5ic.  • 

No.  40.   Chart  of  Delaware  Bay,  2  sheets,      -  -  •  •  - 

No.  41.    Dissected  Map  of  tlio  World,  one  large  sheet,  .  .  - 


No 
No 
No 


34. 
35. 

37. 
38. 
39. 


No.  42. 
No.  43. 
No.  44. 
No.  45. 

No.  46. 


Dfi. 
Do. 
Do. 

Do. 


Europe, 

do. 

Asia, 

do. 

Africa, 

do. 

United  Stales, 

do. 

2  OC 

1  00 

1  00 

1  00 

1  00 

1  00 

5  50 

1  00 

0  63 

1  00 

1  00 

2  50 

2  50 

2  SO 

2  50 

2  00 

2  50 

2  50 

0  50 

0  50 

0  63 

0  38 

The  Mariner's  Aimospticrical  Register  or  Weather  Book,  - 

No.  47.    A  general  Outline  of  the  United  States,  with  plate*. 

No.  48.    Atlas  of  Outline  M.»n5  of  thr  WorM,  and  Qu;.rU -s,  »ho  «jct, 

Nd.  49.    Sch<>(;l  Atlas,  consisting  of  the  World,  Quarters,  and  United  States, 

No.  50.  A  Ce(»logical  Survey  of  the  Environs  of  Philadelphia,  with  a  Map 
coloured  geologically.     Price,  ,  .  -  .  - 

No.  51.  Sl-ip  of  the  country  15  miles  around  Philadelphia,  with  the  roads, 
public  hou.ses,  &c.  in  pocket  case*     -  -  -  -  - 

No.  52.  .Maps  of  the  World,  Europe,  Asia,  Africa,  and  America,  mounted 
on  rt>llers  and  varnished,  suitable  for  counting  houses,  schools,  &c. 
Price  each,  S*^  ^^J  or  for  the  set,     -  -  -  -  •        7  Ott 

These  Maps  will  be  found  highly  useful  in  mercantile  establishments,  as  they  pre- 
sent a  complete  general  view  of  the  wfiofe  tvorUl,  with  the  most  important  commer- 
cial places  distinctly  marked.  For  school  purp^wes  they  arc  also  peculiary  adapted, 
ji^  tiiey  supersede  in  a  great  measure  tliose  large  and  costly  Ma.p8  which  have  hitherto 
been  used  in  public  seminaries;  the  entire  set  being  ftirnished  at  a  price  con»tdera- 
bly  less  than  is  paid  for  a  single  four  sheet  Map. 

03*  A  liberal  deduction  from  the  above  prices  will  be  made  to  colleges  and  schools. 

•.•  In  preparation,  a  four  sheet  Map  of  the  World,  tind  a  four  sheet  Map  of  the 
United  Suites,  on  a  ticale  of  v30  miles  to  the  inch.  Also,  Wilkinson's  AtUs  Classica, 
consisting  of  57  Maps  of  Ancient  Geography,  in  imperial  quarto. 


